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[/dug] Hamsun 
[aai^s] mm 

[XllSilXU 2003.05.23 

S^SI!] SYNCHRONOUS SEM I C0N0UCT0R MEMORY DEV I CE 

[§§] ^^Sl Al- 8K)IM^e*EX|l 

[§3^2E] 1-1998-004569-8 
[CH£|oi] 

[ CH Bl ej 2 H ] 9-2000- 1 00004-8 

[XigSBBIAH ^ ai Ah SXISI, ^ E.I Ah S!*}S|, g£|A|- ^SHS! 

[Sl^lSe^eiS] 2000-049307-2 

[^S°J §gs;i] CHOI, Hong Sok 

681116-1646011 
360-070 

is^E s^ai ssi§ sxHtts^aomm 1005-1504 

[^3] KR 

i^Ahs^i m=? 

imm mm^ 11142221 ^§011 °\m tfi, mm^ ai603E£j =a%o\\ 21 

ti- ssi^Ah s s^slicl cnai°i 

[^IgfSg] 20 £ 29,000 SI 

[^f^iSS] 6 £ 6,000 SI 

0 2 0 Si 

[£IAhS?S] 9 m 397,000 SI 

[If 311 ] 432,000 SI 

[SV/HfM 1. fi^fAH- SA1|AH(£S)_1S 
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1020030032808 #^ <H*>: 2003/10/29 

-g- 1>£^1 ^Tjl 7l#ofl ^rtb 3^-5., Ol£^l DflfiE| ^7}°} >t= e) 

A^ ^s]j?_o] y-A^ol 7V^*V ^71 Al «V3E^1 DflS.e| i^ft ^l^^cll ZL -s-^o] 

£S #^o]ollol^ AlJr-g- ^^^7l ^ ^ Hell A] £E4 ^^ol^ol^- ti]5Jl^ ^c*; # 

71 ^^oloflo]^- Al Jr^- t^^H 5LJEL ^gjoj^ol^- ^Jr-J. ^^^ 7 ] i-Tg- ££L 

-g- M<?MH# ^3f)^ ^- 7 1 i-^- ££ ^-^ol^ol^ Al^ofl ^ ^Vo> <2]«. -^B^ *\ 

EfliH S.— ai^ «>o> Efl^B = e]HeflAl s^o^ ^7] ±^ ££|- #^<y^ol^- 
•H*)^ ^^-i: <*HH-t ^l?l7l ^tb 3l^H -E-— *1H t<S-§- ^sHr ^a} uyE*H nflae] 

£ 3 

^7]^ al£^l ^5.3 , 3fl7l^] eflig Efl^B j ^HeflA], ^^j- -g-^ 
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1020030032808 %:^ 2003/10/29 

f7l^l «V£^] DflS-e) ^{SYNCHRONOUS SEMICONDUCTOR MEMORY DEVICE} 



£ l£r ^2fl7l^ofl f7l^ ^S^l ^12-3 4l*>°] |£ ^^5)1^ 1]^ -g^ Cfo] 

5. 2^r -#7| £ 1£] SjS^ EM n <3 cfo] zl b» . 

S. 3^ -g- 4€- ^71^-] ^£^1 ^la.el ^ cfojo^ig. 

5. 4^ ^ ^*HH ^7l-±] ^115.5] ^}£q ^H. &|HelH s\3.°] 



100 : ^- ^ <?] ofl o] ^- t^s] 

200 : £ = #s]oHlol-g- ^ 

210 : e1|ae ^o]«. 

220 : #^ 
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1020030032808 2003/10/29 

-g- ^"^^ ^r£^l ^Tfl 7l^ofl ^ ^-§1 -^71^ «KE*fl nflS.^ ^T-)-^ ^ ^ 

^Isl^I ^-o]:^ o)+^ ^^s^a-] ^ ^2.*>J1 ^cf. o]ofl 

n}5r DDR SDRAM (Double Data Rate Synchronous DRAM), RAMBUS DRAM jl4=- ?§-7)±\ ofls.^ 

7} aV£*ll cfla^ £-o)o} ajOBj, oicf. 

^-7^ aflJELS^ £lJf2] Al^Efl l-^ofl -g-7l£l^ ^^>^ iH^, DRAM ^1 

^ *i7fl ^av ^5.3 A] aJ-o] oj^-ji oi^ SDRAM 0 ] °H1 ^*Vc}. SDRAM -c- °^/#^ ^ 

*f-§- #^ efol^ ^^(rising e dgeHl ^7H^ nfl #^^4 <5>w} <q <^^1^# 
^>7ll ^14. tr^, DDR SDRAM Jl^ -^71^ DflS-S)^ elH^I ofl*] >£nV 

^ ^1^1 (falling edgeHlSi °J/#^ -§^<>1 ^-7}S\o] nfl #^P>r4 ^-i£s>] <*H1^7}- 7} 

tr^, *flS.e} ^IMs. DRAM-c- SRAM°1 M- #efl3 ^S^sf ^ ^1?J°1 * 

^1 ^Sr -iCB^ 7R v *Rr -R-^Hl *<m7} ^>^1^ ^Aj-oi ^tr^. 

0 l^tr ^ A <M- °o^l*>7l ^ ^7ln>cf cfAl 7l<^^^ 

^1- 0 1 7f7lb e^^l^ ^l?i( retention time) *$°]5. $V = e|o]^- h)^ t-fl o] 1- 
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1020030032808 #^ ^^>: 2003/10/29 

^^efl^l S-ELo)!^ ^chi /ras ^ /CAS = * ^7l^ 0.5. sq$) vfl«-^ 

cH^efl^l- ^*}<*| ^ *£o]) cfltV alHeflAH- ^*Hr ^£ 3 = 2J=2}-, 

^ ^^ojoHol^- Aljr^ ^gj. A ] 7) Jl TM^l- n^Rr H 

s 5}H3H 3.^7} elHeflA] ££$]. is ^)Se11^1 S.^^ 2.^- ^^^1- ^>^r 

2 1^ #sH7l#o)i z^m. ^71^1 tf}2.*fl ^>^1 ^H^H ^ t}o] 

£ 1* %^*>^, ^5fl7l^o11 CEf-E ^7]^1 HV^^l ufl2Sl i*}^ S^eflA] Sj^^, 

s^oiol] o]M. Aljr(CKE) ^ i£H 3 = 31*1 *lJL(self)# ^ ^ «><4 43 = ^HeflA] 2JE. 

#^«yo]lolM. A]s( S cke0)» ^W?l 2]£el|A] 2=-g- #^°Hol-g- i^^do)^-, 

-t^oldHl- Al^(CKE) ^ 7l^c (CMD)1 . 01 33 «>o> 2]£eflA| 2^.5.^ ^01 o. ^w. 3 

^1 ° e v B]^7l ^ e^eflAl 2i= ^01 S]^(i2)^- ( ^HeflA] 2= #e)<eMH^- aijt 
(sckeO), e]Hefl^l ^(selfpulse) , ^ &l^elH #5. ^(refendH -§-#«H 91$. 

& — e]Hel)Al Aj^-i- sl^ofl <£s}^7) ^ 5l = efl*l 2.= 3)3.(13) 

&lHeflAl £E ^ Sl^(12) ^ >i= e]Hel)Al 2.EL s)3(13)sl #?H1 -g-^^c^ ^ 
— HlHeflA] ^ Aj^Ksejf)^. ^^^. 7 ] o^^j. 5^31^ a}^ ^■^a.( 15 )^ i 

^ Hefl a] ^ A]^(self)l- <im ^0} &)2eflAl 



26-5 



1020030032808 ^^ H*}: 2003/10/29 

^^(selfpulse)* ^S^*>7l QB. €^ ^-¥-(16)2}-, -fi = 3 = ^*1 €^ 

(selfpulse)* q|*L ^ j= efli( x -add)# ^^7] ^-¥- <^ = efli 7> 

££l(17)« ^wlW. 

o^H, i&H ^Hefl^l h.= t# s)S(13)^r €H Bl = elW ^(sel fpulse)» ^ 
^.S. *Kr 2-^^ 7flolH(N0Rl)^, ^ B] = *IH ^s. ^(refend) ^ efl^l ^7)s\- ^ 

JKrst)* ^11 3i *fl2 ^^.5. ^ 3-<g^ lr.o> 7flo];e(N0R2)<2}-, t o> 7flolH(N0Rl)^l 

A) ^ -t = B]HeflAl j£j= ^.^oioflol^- A]s( sc ke0)# ^^LS ^>fe 7ll°lH 
(NANDD* ^wl^. 2-^ Tflo] e ( N0R1)s q. 3 _o^ ^o> 7i|olB(N0R2)fe ^ ^> 

?1#iEL idO> efl^l^ iSH &|HeflAl ^(selfpulse)* ^ -ilJLS ^-g-^Jl ^ 
^^(refend)l- ^J:^. -M-g-^ rs sfl^SAi, ^*fl ^-^o] o]^o] 7 ,}^ #51*- 

*Ha, -§-^3-2-5. -^71^1 «>£^ nflS-Sl ^*Rr Sc^ ^*fl, elHeflA] -t^oflol 

1- ^!JL(CKE) ^ ^ ^lJl(self)^ aIJlI- oj ^ ^ sijel #^^1 

°l-lr ^JUsckel)* ^^sf7l 2=.^ S.J=-§- #^<*HM-i- aWn)^, jljei #^*M) 

^IJUsckelHl *)H ^ ^ #^(CLK)# w^^sH ^ #^(clk)-8: ^^}y) 

S. 2^ #7l £ 1£] $3-2] Efolnj Cfolc^ZL^olcf. 

-£ 21- DRAM 5] -g-^l ^^^(CMD)^ ^^oi^o]^- 
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1020030032808 #^ ^^>: 2003/10/29 

^ o^^Efl^( x - add )s- o.s &7}a]?)5L, o] ^3g|]A| ^ 

a] #^°}oflo]-g- ^IJKCKE)^ fee)efl«i S-f<>lH *M3.S] ^o]f ^#^cf. n>oj, 

HH. 3 = 31*1 #ofl #^o]ofloi^- ^l^(CKE)^ fee]efl^t 3.-f*lM *H3.sl ^o^V ^ 

^ > ^Hefl^l £:el ^Ti^H fe^elllS sj-ojs- -R-*!*}^ ^h. 3 H £11*1 
*lJL(self)7} <5ijB|y.^ ^BfloflA-l vflJf ^-^l s|s.oi |s el^elH Jg)^ ^^(16)7]- 
^7l^<y <0Jro] ejHeflAl ^i(selfpulse)* IHW?!^. °1 €H e|SellAl -f ^ 

(selfpulse)7> ^^-m nflnfcf tfl«- o^efl^ 9}^](17)7\ -§^€>H *fl# # 

-t el^eiH!- ^^Ml €4. °H, ^ ?]^*\ #S ^(refend)^ = 21 = 31*1 g 
i(selfpulse)7V $Hga^ a^o^^-eI ^ A ] 7_KtRAS) ^a}-^ #e}°Hl°l^ ^IJ: 

(CKE)^ ^e1efl*i S-f^H %°}A €^(sel fpulse)^ e^elW 

^5. ^^(refend)^ A ] 3 Aj-olofl ^^d^JE. <i = 3 = 31*1 ^( se l fpulse)^ 

714^ * €5. SlHeflA) £Hf ^#^1-^^- is}a\ tfl-^-^o] ^o. ofl^ju Al#( t RAS) ^ 
# °H^1-5I^ *V4. 
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1020030032808 #^ ^7}: 2003/10/29 

iSi-Hr 3 = 2*1*1 SLEIGH ^1 i-^^^o] ^ «^ 0 ] o]e\°. &ytft$o] oiojcf. 



^71 i4 ^ #Efl7l^S] Sfl^§>7l ^|o>^ 5fl7l^] 31 

H EfliSt -f-*fl €5. SL^oflA^ -u^^ -^4 ^o] 7 }^*V ^71^ av^^l ufl 



#713 7l#^ 4*11-1- iH^M fl^b ^ n*^, = 3 = ^*1 ^ 

A oM S.JEL #&)o]olH-g- A JH *fl<H >£°V ^ #^-g: *H *8 ^H^r #3* ^ 

*V7l B]3^^ ^ 4 V 7] >t = ElHefl^l ^]Jl £ E||iE 2.= Aljr-g. Ojd 

«*o} Ell^B ^B S..E°fM ^-71 £.= -§- #^^^0)1- ^<£-fr °1 w 

A l ?1 71 Efl^H J5L = ^<EMr ^al*Rr ^7j^i «V£^ tjfls.E] 4x^V7> afl^th 
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1020030032808 #^ 2003/10/29 

# ^-cfl^7l ^-cfl a o v 7 i |as ^-cfl #^ ajjt, a o v 7 i ^ el^eflAl 

^ ^°)| W >i = 5.1= ^ Aj-7l ej^e^l s.c ^101 ^ Rl av 

7] ^seflA] £JEL #^ Ajjr* oia yj-oj- #7] ^ elHelH ^ AlJr^ 

^^*V7l ^tb -i = ^HeflAl a]s. ^xg a o v 7 ] ^ h iL)HelH Aijr^. 03*3 

# ^l^L* ^ ±lk ^^ol^o]^. Al^e ^^ 7 j ^ ^ SEL-g- #^^]oflol^- 
tf)^ ^"71 S£L f?j«Hol| Aj^ofl ^]<>| -£0} ^g) o. tH^^sH ^ 

^oioiio]^- a]j 1j a>71 ^ Aijrofl -g-^c^ Efl^B e|£EllAl a.^^ 

A oM le^ 2.H.-g- ^3]^ ol^ol^- A] 71 ZL, e^J A]^ ^A^^l 

Efl^B ^r^-; ^7l 7>-g:Ei ^ ^ a]^^ ojsfl ^7l5}-Sl^, ^5. sl^eflAl 

# ^H*H ^^e^l- ^^^>7l ^ Si o]ce|A ^ 

^ alS^l ^1S^ ^7}7} ^QZ}. 
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1020030032808 #^ 2003/10/29 



<28> ol*K 7l#^-C>H^ -f-^l-o} Al.fi. 7>^1 X>7> -g- «Vtg o. ^ ^.oj^Tfl 

<29> £ 3 £- ^. M^ofl ^ ^7]^ ^-£^1 ^-5} ^H^-^l^. 

<30> £ 3^- ^s}^ , t^o]] 14=. J^7l^ aV£^l nflJE.^) i^^, 5^^511^ ^-^> Al 

5Kself)^l ^>o> -tl^(CKE)!- t^s] ^*><^ ^H. B^eflAl 5.= #e}°Hl o]^- 

^l^(sckeO)* ^^*>7l ^t!" ^ S.H.-g- #3<?H°l-t ^^(100)^, 

^l^(CKE)* t^e^H ^ 3.= ^^oi^o]^ A]Ji(sckel)# ^*}7) ±lk # 

^oi^ol^- ^s](200)^, HH. elHelW ^lJL(self) ^ tliB ^IJKtm)!- <3 3 ^ 

0 f Efl^e |a ^ =.31*1 ^ jEJEL-g- ^^ojcHicl^- ^31(200)1- ^^1^1^- Al 71 7l ^ 

*V Ell^H 5LB. ^1^-^(210)5}-, 3.1= ^<?HH-g- AijL( sc kelHl ^ #§i 

(CLK)^- t^^l-a} ^ #^(clk)# #3 H^(220)«^ ^wl*Vcf. 

<3i> o)t\, 4>7l £ 3^1 ^7l^i «V£*fl ^lS.^ ^7><i] ^^-§- #^*1 #3}£-cK 

<32> -f A^ f£ SJELoflA^ f = eJ^EflAl ^p-Ti ^lS(self)7> alf^^E]^, Efl^E £ c 

^IsCtmHl ^Tfl ^ol el^eflAl s.;b-§- #^<y^oi^- ^(ioo)^- q^olH!- ^l^, ^ 

3.E.-%- »]3l(200)fe °J^1 oil- s)c>| ^ ^31(220)^ E-1 #^(clk)ol #^ 

^Cf. Oj-Bl-A^ S.^oflA^ ^] ^ ^§-0101*1 Bfl^H M°l c d^l *H1 ^HE^ #5*1=3. 

1- y l*^ ^^2l^7> ojoflol^ 
<33> el^EllAl o £ ol]A^ Aj*)] ^ Aj-jg-jr}. ^o\)a] zVzV Cf 2.711 J g" 

4*1-711 SlCf. ^7-1, ^-^-oj ^ Hell A] ££o)]A^ |2 = 31*] A] -§r 
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1020030032808 QA- 2003/10/29 

(self)7> igr^5\- S]£S 3^*1 £ = -g- M^H^ ^3|(100)7> ^^ol^ ^cf. o] nfl 

Efl^e 2.= ^lJl(tm)^ «1 S)- ^-Bflol o.^ e|ae *)H^-(210)^ #^ ^151^ 

3} SlJl, ^ ii^ £-J=-g- #^^]^loll- ^Ul(200)^r tq^^ol^- ^}o}^\ 
t!r ^^41^- ^1 ^<HH1: ^nf. , Efl^e Aj-tg-o] |a S.^ (e)1^B el 

HEfl^l S.^.)oflA^ ^l^(self)^ JfliE A]Jr( tm ) 7 j. 3.^ 5) 

7] nfl-g-<Hl « Sm^H S^-g- #3*1<>1M1- tH3Sl(100)^ in^ v ££-^ ^^oloHol^- 

^(200) St!: °HH-1: 
<34> ^, t^oll afs^^ Efl^H slHelH S..EXH i-flJf #^(clk)°l ^*8s\JL, °] 

<35> S. 4^ ^- ^ ^A)^oll -^71^ ^}°1 slHeflAl 

<36> 5. 4* ^«>^, rr)-^. ^7l^ yl^^l Dfl2.El ^>o) el^eflAl 

, M°H) o]^- Ais(CKE) ^ HH. sl^H ^?_> *l-£(self)«- <93 ilH elHeflA] s.^ 
s-^oioflo)^- Ai^(sckeO)!- *8^*}7) <i = el^eflAl #&}^H]oi-g. ^^(20)^, 

# ^o]oiio]^- ai^ (cke)> ^nflc (CMD) ^ Ell^H 5..E. ^]s(tm)# «>o> |h elHeflAl a. 

(tmHl -e-^sf^ e|ae el^sflAl 2.£^H e]n E |A| ^i(sel fpulse)^] 1^ ^-§- 

^-^^>7l ^cfl^-(30)^, li^ ^-cfl^-(30)^ #^ A]jr( se ifpulse_tm), €H 5} 

HeflA] 2.= #^^1 ^IJUsckeO), ^ ^l^eflA] ^ ^( re fendHl -g-^H 3 
aeflA] a]^^- ^^.oii oj-g^j o^^. ^ H ^ Hell a] £ = 21^(23)21-, el^efl 
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*1 jjLJEL *l<g 2] 5.(22) ^ = 3 = SIM 2.JEL t# 3)5(23)^ ^ ^ ^H. e^efl 

*1 ^ 4!JL(self)« ^^*>7l iSH 3 = 31*1 a]s ^-¥-(25)^, il = 3 = 3H 
^IJKself)* «>o> €5. 3 = 3H ^(selfpulse)* ^^^7l ^ i|H e) = 3H 
^^-(26)^, *H^B 2.= ^l^(tm), ifiS. bJHbIW JS.H. ^^Hl" A]:£(scke0), € 

— 3 = 31*1 Al^(self)^l -§-#*M sfl^H 3 = 3H s.= 6fl^ iflJf ^S.Mr 91 
^1 °1 w *l?lal f 7j-£Ei *]jL(/rst_cnt)» ^*>7l fl^ Efl^B ^.c ^oj«.( 2 9)^, Efli 
H 5LJE1 ^ol«.(29)^ #^ £ t§j°J1o|t ^IJKCKE)* ^> 5.EL #^oloilol^- 
^S(sckel)» ^^*>7l ^t!r #^Sl*IM# ^^(21)^, 2.= #eJ«?H°l-i: 
*]J:(sckelH *W ^> ^ #^(CLK)^ B^^H ^ #^(clk)^ %<%^7] *V 
^s](24)Sf ( 3^1 Ais(/rst_cnt)^l Sl«fl 2:71 iSH 3 = 31*1 ^(selfpulse) 
1- iflJf S-f »]£Ellit ^^*>7l ^ S-f cH^efli ^^(27)^, ifl^f 

3#-¥-(28)§ ^Hl^tf. 
<37> o\7\*\ , >iH 3 = 31*1 J2.S. 2|5(23)^ €^ ^-tflJf (30)^1 «J 

^ 2-<a^ 7flolH(N0R3)^, ^ 3 = 3]*1 ^JL ^(refend) £ 31*1 2.71s* *}51 

(rst)» afll ^ *l]2 «9 3 SL3. ^ 3-°^n 7fl°lm(N0R4)£h i-o} 7flolH(N0R3)Sl 

— A) ^ ^ = 3 = 31*1 2.^ ^^oi^o)^- A]s(scke0)» *Rr 71] °1 J=(NAND2) 
» ^IW. 2-^^ Icof 7llolB(N0R3)^ 3-<a^ W ^o] e (n0 r 4 )^ z|zv uH*] ^fu^ 
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^eflA] #s ^i(refend)* ^IJiS. A}-g-*}fe rs efl^S^i , ±lk ^HeflAl 3.B-<*\}*] 

f>}jL, Efl^H -1 = £}HelW s.coilx^ ^^oioflol^- aIJi(CKE)^ ^ojofl ^ <&o] 

<38> zi^^i, Efl^e o c ^c^w.(29)^ tfliE 2.= ^ljL(tm) ^ >IH si 5. ell a] 2-^- #<2}°i 

^S(sckeO)!- ^^^.S. *M 7}-£-Ei 341 ^ls(/rst_cnt)l- #^*>7] W 7fl°l 
H(NAND3)^-, 7V^E^ el ^ AlJL(/rst_cnt ) ^ H^. ej^eflAl ^ Aljr( self) = *M 
ii^ #^^^1^1- ^(21)^ o]oflol-g- a] 5:1- #^7l 7lMH(NAND4)» 

<39> £ 5^r <$7] £ 4^ 3]S.£) tfl^B ^ e}o)u1 ^ o| ^ SLS.*\ , °)f>} 

oil- A oM JE 421 JS^o. Aj-j^a-cf. 

<40> o.Aj f i-^- |s s^HeflAl a^cHi^o) ^^.4 

<4i> v,-^- ^HeflA] ££<>l^ i ^ Efl^e S.-B ^l^(tm)7> -^efl^ S-fS. 

€ &lHeflAl 5.= 3)3.(24)<H| ^*fl el^eflAl 2.^7} 7^1^)^, |s e^eflAl 

£.l=-g- oil ol^. ^(20)7> oiojjo]^- s)o] el^eflA] ^tV A]jr( self) ^ ^ H 

eflAl ^^(selfpulse)7]- ^3*sM, ^ «- ocelli (27)<Hl >H = e)HeflA] ^ 

(selfpulse)* ?^^t^ s ^ uflH. ^ o_ ojc^i ^V^o.s e^eflAl ^ 

# ^*M1 ^cf. o}nfl ( ^-cfl«.(30)^ c^oflol-H. 3^ eflAl ^ 

(selfpulse)^ s^^M Q—z}. 
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<42> ^ B^^H ££o])^h EflAE <0^(tm)7> fee} 3^ S-^-S. «1 Sj^ 

3}- s]^ SI^-E-S, -iH slHeflAl s.c oil- ^IJUSCKEO)^ #Bfl(CKE^ ^-S)^ 

^rTfl &oj Efl^B SJE. ^c>|a.(29)^ 7llolH(NAND3)7> C^oflo]^- £\o] fe^E^ ^>o) S 

t>l%^2)-€ B]^|J ^l3l(/rst_cnt)l- #^^>7l afl-g-oll h£;e. 7lMB(NAND4)^ ^tH^S 

ic^" M^Hl- ^(21)^ t^oflol^- s] ji, olcfl tH^(24) 5E*V 

^ #^(dkH ^*>^1 &7fl ^4. °)-#9) ^efl 7 l^(n L x 

<44> EfliE ^2 ElHeflAl .ELJElolH^, ^ EfliS A]Jr( tm ) 7 }- ^ ^o] S ^5). 

^HeflA] s^oflA^ a-^«.(30)oHA^ ^2 ^HeflA] ^(selfpulse)^) €^ 

^-§-§1 S-cflsl^ ^. ^^3-°! ^ sl^efl^l ^^(refend)^ #^2}- ^ ^ 

^l^(selfpulse_tm)7l- £t}. ^ o., cf^ ^h^I ^i(refend)7> sl^e)- 

<45> sv^, #§}<y°11 ol-i: AlJr( CKE)7 ^ ^ojj- ^ol^Tg ; Efl^E S c Aljr( tm )i^ i^E^ 

— «-(29)^ \fl:EL 7flo]H(NAND3)^ ^&Mlt S-fS #^5}-^ 7 >,°e| ej^l a]Jt 

(/rst_cnt)l- °H1 ra)-^ ii^- S-B-g- #^ °i<>l]ol^- ^^(21)7}- «?]^ol^. s\j L> ^- 
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^ ^(24) 3*1 <^HH1- 3<H ^ #3(clkH iHjSMI ^cf. ifl-SjJ- #3j(clk)°l ^*8& 

<46> ZL^ZL, #^<a^o]^- A]Jr( CKE )^ fee) Efl ^o] 7 > M}-^ nfl 

-Sr^i 33! ^Sl(/rst_cnt)7> *^3* 5)°! ifl-f- s-f ^^efl^ (27)7> ^71^- 5]ZL, o]j£ 

^-t- <HJE.e)l^ 27)^1 £]*fl ifl-*f S-f ojc^A;} 0.3. 

<47> tV^i, ^IS('O') = ^#^-(28)fe xfl-?- S.-f ojc^A 7>^eK27)S^-e^ #^s]fe 

^ S-f <H^3l^(x-add)£] ^ tilB7> JE.^ feelefl^ S-fC0')7> 5)fe ^Efll- efl 
ol&| #^^(DQ)A^ fe^efl^ *}-o]<q #EflzL Ai^-g. £€■ x-fl-f 3.^- <H c E ^ 

(x-add)^ tilH7> fe^Efl^ S.-9-<?l #Efl(2:7l3j- ^Efl)o]^. <^^rf. Ol^olji Efl^E ^3 

£E7} ^o] aj-^oIh.^ >i= ^i(selfpulse)^ £)*fl 5.-?- 

efli 7>^Ei(27)7> ^V^o.S. #7KH cfA] <^c e fl^7l- feejefl'g S^-<y ^Bfl7]- £]fe 

^-f7> ?A°W, ^ls('O') ^^efli ^#^-(28)fe °]« ;>j#^H #s^(DQ)-g- 

**fl fce^'i *H ^Efl^ #eflzi #3*WI ^tf. 

<48> CflolEi #^^(DQ)# ^ #^S]fe #HflZl A117 U ^ ^ofl cfl*V ^ = 
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cf. **\, €5. 3 = ^M* £Me^§M €*Hr °<i^€- SMtf 3fl7l^l efltoflAi 

^71^ ^^-^(eletrical fuse-cut operation)^: ^*}<^ 40 = &l = e1H ^7l# 
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1] 

* ^l^Rr ^7)^1 #51*11 nflS.^ ^7>. 
[^*o" 2] 

#s^o]o11 ol^ a]Jt ^ ^^eflA] 77} Aljr-g. oga yj-o]- eJs^H S-^ 

A oM aIJl, ^nfls. ^ Efl^e 2.2= ^IJl!- w>of el^eflA] 2= 
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^7} 3 = 3^1 2.= *)°] ^ £ €H B^elW 51 el »g-# #^ ^jxl- °d 

3 % Vo > A oM 3 = ^*1 48^*>7l E| = iSlM a]jt ^ 

#7] |n ^HelH Aijr-g. «>o> a o > 71 e)H3H ^^«V7l ^tb 

ilH ^ ^ -c}-; 

^-71 Efl^B £H ^]Jl, ^"71 = S]HeflAl H.JEL Aj- 7 ] /|£ 

*8 ^-fr <^HH^r 7V^E-| A1JL1- ^^^>7l EfliE 2£L *lH ^1 

-f <>i = efl^l- *8^is}7} !%*V ifl-f S-f ^31^ 7>^^ *2 

^l*Rr ^71^1 aVE*fl 
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3] 

31 iB ^HeflA] SJEloflAi av 7 ] ^h^a] -f^o] ^sj- ^p^o] ^ ^ 

^g. l^o] ^#-4 ^.^^ ^-71 sJ-tfl*} 
^ ^-i: ^^-S. ^ ^7l^ *V£*fl d1]£2] 



4] 

a^Vjl, a o i- 71 ^ ^ He flA] fit ai^S a]~§-^ S R Hfl^sf, 

^•71 SR efl^l^ #^ ai^s]- a o v 7 ) e]^eflA] 2.= # 2} <?] ofl o] ^ og^o_ s ^ 

^ fe3 ^ ^#-§- ^l^Rr ^^SLsL *}±r ^7^ *}5Lzl} d)!^ 

[^t 1 * 5] 

A o v 7l SR sfl^l^ H^i 7\^EL ±o\ sfl^o] 53^- s.^io £ ^ ^ 71 ai yv £ ^i) ufls.^ 



6] 
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7] 

^«l*Kr Jj-^ils <5>^ ^-71^ als^l ^li^ i^K 
[^^J- 8] 

71^ «V£^ nflS.^ i^K 
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^-Efll- 3#«Hr 53 -g- ^ o.S *}^r ^71^] oVi^l "11 S- 3 
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